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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the filter 
manufacturing device and the ink weight measuring 
method of the filter manufacturing device which can 
manufacture a filter of good quality by measuring the 
weight of ink jetted out of an ink jet head and always 
managing the amount of ink from the ink jet head before 
or after ink drops are jetted out to the filter. 



SOLUTION: This device is equipped with the ink jet head 
20 having a driving element which is driven with an 
applied voltage to jet ink drops out to a substrate 48, a 
weight measuring means 18 which measures the weight 
of the ink drops jetted out of the ink jet head 20, and a 
control means 2000 which varies the voltage applied to 
the driving element of the ink jet head 20 according to 
the weight of the ink drops measured by the weight 
measuring means 18. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The filter manufacturing installation which manufactures a filter by reaching the target 
ink to the substrate characterized by providing the following The ink-jet head which has the 
driver element driven with applied voltage in order to breathe out an ink drop to a substrate A 
gravimetry means to measure the weight of the ink drop breathed out from the ink-jet head, and 
control means which change the applied voltage given to the driver element of an ink-jet head 
based on the weight of the ink drop measured by the gravimetry means 

[Claim 2] It is the filter manufacturing installation according to claim 1 which controls the rate of 
strain of a driver element by a driver element being a piezo-electric element and control means 
changing the frequency of pulse-like applied voltage. 

[Claim 3] It is the filter manufacturing installation according to claim 1 which controls the 
amount of distortion of a driver element by a driver element being a piezo-electric element and 
control means changing the size of pulse-like applied voltage. 

[Claim 4] A gravimetry means is a filter manufacturing installation according to claim 1 to 3 
which computes the weight of one drop of ink drop by dividing the weight of two or more of the 
ink drops by the number of ink drops in response to two onmore ink drops from an ink-jet head. 
[Claim 5] A gravimetry means is a filter manufacturing installation according to claim 4 which 
computes a weight about the red and green which are breathed out from an ink-jet head to a 
substrate in case a light filter is manufactured, and one drop of blue ink drop. 
[Claim 6] It is the ink gravimetry method used for the filter manufacturing installation which 
manufactures a filter by reaching the target ink to a substrate. The weight of the ink drop 
breathed out from the ink-jet head which has the driver element driven with applied voltage in 
order to breathe out an ink drop to a substrate is measured, control means The ink gravimetry 
method in the filter manufacturing installation characterized by what the applied voltage given to 
the driver element of an ink-jet head based on the weight of the ink drop measured by the 
gravimetry means is changed for. 

[Claim 7] It is the ink gravimetry method in the filter manufacturing installation according to 
claim 6 which controls the rate of strain of a driver element by a driver element being a piezo- 
electric element and control means changing the frequency of pulse-like applied voltage. 
[Claim 8] It is the ink gravimetry method in the filter manufacturing installation according to 
claim 6 which controls the amount of distortion of a driver element by a driver element being a 
piezo-electric element and control means changing the size of pulse-like applied voltage. 
[Claim 9] A gravimetry means is the ink gravimetry method in the filter manufacturing installation 
according to claim 6 to 8 which computes the weight of one drop of ink drop by dividing the 
weight of two or more of the ink drops by the number of ink drops in response to two or more 
ink drops from an ink-jet head. 

[Claim 10] A gravimetry means is the ink gravimetry method in the filter manufacturing 
installation according to claim 9 which computes a weight about the red and green which are 
breathed out from an ink-jet head to a substrate in case a light filter is manufactured, and one 
drop of blue ink drop. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ink gravimetry 
method in the filter manufacturing installation and filter manufacturing installation for 
manufacturing filters, such as a light filter applied to display, such as a liquid crystal display. 
[0002] 

[Description of the Prior Art] Use of a liquid crystal display, especially electrochromatic display 
display is increasing with development of electronic equipment, for example, a computer, portable 
information machines and equipment, etc. The light filter is used for this kind of liquid crystal 
display in order to colorize a display image. 

[0003] A light filter has a substrate and may form the ink of R (red), G (green), and B (blue) by 
reaching the target by the predetermined pattern to this substrate. The ink-jet method is 
adopted as a method which reaches the target ink to such a substrate. 

[0004] If an ink-jet method is adopted, although it breathes out the ink of the specified quantity 
and it is made to reach the target from the head of an ink jet to a filter, this substrate is carried 
in the X-Y stage as indicated by JP.8-271724A This X-Y stage moves a substrate in the 
direction of X, and the direction of Y, and the ink from an ink-jet head can reach the position of 
a substrate now. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, when manufacturing such a light filter, it 
is necessary to carry out suitable amount impact and to form the ink of R, G, and B to a 
substrate. In this case, the amount of R, G, and B ink drop will produce an irregular color in a 
light filter, if an exact amount is not appropriately breathed out according to the state of an ink 
drop. 

[0006] It is breathed out from a nozzle, configuration measurement of the ink drop which 
reached the light filter is carried out by the image processing, ink concentration is measured by 
the transmissometry, ink concentration is measured in JP,9-101410,A by reflection factor 
measurement, and there is an example which is performing flight configuration measurement by 
the laser beam of the ink drop moreover breathed out from the nozzle in it. 

[0007] However, when configuration measurement of such an ink drop etc. is performed, there is 
a problem that the surrounding structure of an ink-jet head becomes complicated. 
[0008] Then, the technical problem of this invention is canceled, before breathing out an ink drop 
to a filter, the gravimetry of the ink discharge quiantity from an ink-jet head is carried out in the 
middle of discharge work, and the amount of ink from an ink-jet head is always managed, and it 
aims at offering the ink gravimetry method in the filter manufacturing installation and filter 
manufacturing installation which can manufacture a quality filter. 
[0009] 

[Means for Solving the Problem] In this invention, the manufacturing installation of the filter of a 
claim 1 In the filter manufacturing installation which manufactures a filter by reaching the target 
ink to a substrate The ink-jet head which has the driver element driven with applied voltage in 
order to breathe out an ink drop to a substrate, A gravimetry means to measure the weight of 



the ink drop breathed out from the ink-jet head, It is the filter manufacturing installation 
characterized by having the control means which change the applied voltage given to the driver 
element of an ink-jet head based on the weight of the ink drop measured by the gravimetry 
means. 

[0010] In invention of a claim 1, in case a filter is manufactured by reaching the target ink to a 
substrate, the ink-jet head has the driver element driven with applied voltage, in order to breathe 
out an ink drop to a substrate. The weight of the ink drop breathed out from the ink-jet head is 
measured by the gravimetry means. 

[001 1] Based on the weight of the ink drop measured by the gravimetry means, control means 
change the applied voltage given to the driver element of an ink-jet head. 

[0012] The gravimetry of the ink discharge quantity from an ink-jet head can be carried out to 
the substrate of a filter by this before the work which carries out the regurgitation of the ink, or 
during regurgitation work, and the weight of the ink drop from an ink-jet head can be managed. 
By this, ink discharge is stabilized, variation decreases in an ink coverage, and, as a result, a 
filter with sufficient quality with few irregular colors can be obtained. 

[0013] At the filter manufacturing installation of invention of a claim 2, a driver element is a 
piezo-electric element and control means control the rate of strain of a driver element by 
changing the frequency of pulse-like applied voltage. Thereby, control means can breathe out a 
proper quantity of an ink drop, if the rate of strain of a driver element are controlled by changing 
the frequency of pulse-like applied voltage based on the weight of an ink drop. 
[0014] At the filter manufacturing installation of invention of a claim 3, a driver element is a 
piezo-electric element and control means control the amount of distortion of a driver element by 
changing the voltage of pulse-like applied voltage. Thereby, control means can control the 
amount of distortion of a driver element by changing the size of the voltage of pulse-like applied 
voltage based on the weight of an ink drop, and can breathe out the proper amount of an ink 
drop. 

[0015] In invention of a claim 4, a gravimetry means is dividing the weight of determination and 
two or more of its ink drops for two or more ink drops by the number of ink drops from an ink- 
jet head, and computes the weight of one drop of ink drop. Thereby, the weight of one drop of 
ink drop can be measured correctly. 

[0016] In the filter manufacturing installation of invention of a claim 5, in case a gravimetry 
means manufactures a light filter, it computes a weight about the red and green which are 
breathed out from an ink-jet head to a substrate, and one drop of blue ink drop. Thereby, in case 
a light filter is manufactured, the weight of red, green, and one drop of blue ink drop can be 
computed separately, respectively. 

[0017] Next, invention of a claim 6 is the ink gravimetry method used for the filter manufacturing 
installation which manufactures a filter by reaching the target ink to a substrate. The weight of 
the ink drop breathed out from the ink-jet head which has the driver element driven with applied 
voltage in order to breathe out an ink drop to a substrate is measured, control means It is the 
ink gravimetry method in the filter manufacturing installation characterized by what the applied 
voltage given to the driver element of an ink-jet head based on the weight of the ink drop 
measured by the gravimetry means is changed for. 

[0018] Measuring the weight of the ink drop breathed out from the ink-jet head which has the 
driver element driven with applied voltage, in order to breathe out an ink drop to a substrate, in 
case a filter is manufactured by reaching the target ink to a substrate in this invention, control 
means change after that the applied voltage given to the driver element of an ink-jet head based 
on the weight of the ink drop measured by the gravimetry means. 

[0019] The gravimetry of the ink discharge quantity from an ink-jet head can be carried out in 
the middle of regurgitation work before the work which carries out the regurgitation of the ink to 
the substrate of a filter by this, and the weight of the ink drop from an ink-jet head can be 
managed. By this, ink discharge is stabilized, variation decreases in an ink coverage, and, as a 
result, a filter with sufficient quality with few irregular colors can be obtained. 
[0020] At the filter manufacturing installation of invention of a claim 7, a driver element is a 
piezo-electric element and control means control the rate of strain of a driver element by 



changing the frequency of pulse-like applied voltage. Thereby, control means can breathe out a 
proper quantity of an ink drop, if the rate of strain of a driver element are controlled by changing 
the frequency of pulseHike applied voltage based on the weight of an ink drop. 
[0021] At the filter manufacturing installation of invention of a claim 8, a driver element is a 
piezo-electric element and control means control the amount of distortion of a driver element by 
changing the voltage of pulseHike applied voltage. Thereby, control means can control the 
amount of distortion of a driver element by changing the size of the voltage of pulseHike applied 
voltage based on the weight of an ink drop, and can breathe out the proper amount of an ink 
drop. 

[0022] In invention of a claim 9, a gravimetry means is dividing the weight of determination and 
two or more of its ink drops for two or more ink drops by the number of ink drops from an ink- 
jet head, and computes the weight of one drop of ink drop. Thereby, the weight of one drop of 
ink drop can be measured correctly. 

[0023] In the filter manufacturing installation of invention of a claim 10, in case a gravimetry 
means manufactures a light filter, it computes a weight about the red and green which are 
breathed out from an ink-jet head to a substrate, and one drop of blue ink drop. Thereby, in case 
a light filter is manufactured, the weight of red, green, and one drop of blue ink drop can be 
computed separately, respectively. 
[0024] 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this invention is 
explained based on a drawing. 

[0025] Drawing 1 shows a part of gestalt of desirable operation of the filter manufacturing 
installation of this invention, and drawing 2 simplifies and shows a part of filter manufacturing 
installation of drawing 1 . 

[0026] As shown in drawing 1 and drawing 2 , the 1st coloring means 210 of the filter 
manufacturing installation 10, the 2nd coloring means 220, and the 3rd coloring means 230 have 
the rough almost same structure, and have the base 12, the 1st move means 14, the 2nd move 
means 16, the electronic balance (gravimetry means) 18, the ink-jet head 20, the capping unit 22, 
the cleaning unit (cleaning means) 24, and the controller 26 grade. 

[0027] The base (it is also called a stand) 12 is equipped with the safety guard 28 which holds 
the 1st move means 14 mentioned above, the 2nd move means 16, the electronic balance 18, the 
capping unit 22, and cleaning unit 24 grade, and can open [ an operator ] now the door of the 
predetermined part of this safety guard 28. 

[0028] The controller 26 is equipped with the monitor 30 and the keyboard 32, and the computer 
34 grade. 

[0029] a base 12 top — the [ the 1st move means 14, the electronic balance 18, the capping 
unit 22, the cleaning unit 24, and ] — 2 move meanses 16 are set up Around the base 12, the 
robot 74 and the substrate hold means 70 are arranged. 

[0030] The 1st move means 14 is preferably set up directly on the base 12, and, moreover, this 
1st move means 14 is positioned in accordance with Y shaft orientations. 

[0031] To this, the 2nd move means 16 is stood and attached to the base 12 using Supports 16A 
and 1 6A, and, moreover, the 2nd move means 1 6 is attached in posterior part 1 2A of the base 
12. Y shaft orientations of the 1st move means 14 of X shaft orientations of the 2nd move 
means 16 are directions which intersect perpendicularly. A Y-axis is a shaft which met in 
anterior part 12B of the base 12, and the direction of posterior part 12A. On the other hand, the 
X-axis is a shaft in alignment with the longitudinal direction of the base 12, and is respectively 
level. 

[0032] First, the 1st move means 14 shown in drawing 1 and drawing 2 and the 2nd move means 
16 are explained with reference to drawing 3 . 

[0033] Drawing 3 shows the 1st move means t4, the 2nd move means 16, and the ink-jet head 
20 grade. As already stated, the supports 16A and 16A of the 2nd move means 16 are located in 
the posterior part 1 2A side of the base 1 2. 

[0034] The 1st move means 14 of drawing 3 has the guide rail 40, and a linear motor can be used 
for the 1st move means 14. Along with a guide rail 40, the slider 42 of the 1st move means 14 of 



this linear motor form can be moved to Y shaft orientations, and can be positioned. 
[0035] The slider 42 is equipped with the motor 44 for theta shafts. This motor 44 is for 
example, a die JIEKUTO drive motor, and Rota of a motor 44 is being fixed to the table 46. 
Thereby, by energizing on a motor 44, Rota and a table 46 can be rotated along the direction of 
theta, and can carry out the index (rotation indexing) of the table 46. 

[0036] The table 46 of drawing 3 positions a substrate 48, and, moreover, holds it The table 46 
has the adsorption maintenance means 50, when the adsorption maintenance means 50 operates, 
can let hole 46A of a table 46 pass, and can adsorb and hold a substrate 48 on a table 46. A 
substrate 48 can be correctly positioned on a table 46 by gage-pin 46B of a table 46. 
[0037] As for the table 46, the ink-jet head 20 has ****** or the ****** area 52 for trying, 
striking and carrying out for ink This ****** area 52 is parallel to X shaft orientations, and is 
established in the back end section side of a table 46. 

[0038] Next, the 2nd move means 16 of drawing 3 has column 16B fixed to Supports 16A and 
16A, and this column 16B has the 2nd move means 16 of linear motor form. The slider 60 could 
be moved to X shaft orientations along with guide-rail 62A, and could be positioned, and the 
slider 60 is equipped with the ink-jet head 20 as an ink regurgitation means. 

[0039] The ink-jet head 20 has the motors 62, 64, 66, and 68 as a rocking positioning means. If it 
operates, the ink-jet head 20 moves up and down along with the Z-axis, and can position a 
motor 62. This Z-axis is a direction (the vertical direction) which intersects perpendicularly 
respectively to the X-axis and a Y-axis. 

[0040] If a motor 64 is operated, the ink-jet head 20 is rocked along the direction of beta, and 
can be positioned. If it operates, a motor 66 is rocked in the direction of gamma, and the ink-jet 
head 20 can position it If it operates, a motor 68 is rocked in the direction of alpha, and the ink- 
jet head 20 can position it. 

[0041] Thus, in a slider 60, straight-line movement of the ink-jet head 20 of drawing 3 can be 
carried out at Z shaft orientations, and it can be positioned, and it can rock along with alpha, 
beta, and gamma, and can position, and ink regurgitation side 20P of the ink-jet head 20 can 
control a position or a posture correctly to the substrate 48 by the side of a table 46. 
[0042] Next, with reference to the plan of drawing 2 and drawing 4 , the attachment-and- 
detachment exchange (loading and loading) work of the substrate between substrate hold 
meanses 72 to hold the attachment-and-detachment work position P of a substrate and 
substrate of the 1st move means 14 is explained. 

[0043] The robot 74 which is a substrate feeding-and-discarding appearance means performs 
loading and loading of a substrate. As it is indicated in drawing 4 as drawing 2 , this robot 74 is 
located ahead of the base 12, and is located ahead of the substrate hold means 70. 
[0044] The substrate hold means 70 has held two or more substrates 48, as shown in drawing 2 , 
and it exchanges a substrate 48 between the substrate attachment-and-detachment work 
position P of the 1st move means 14, and the substrate hold means 70. 

[0045] The substrate attachment-and-detachment work position P is ahead located rather than 
the 2nd move means 1 6 about the base, and a robot 74 can do freely and efficiently the 
attachment-and-detachment work of the substrate 48 in the substrate attachment-and- 
detachment work position P depending on existence of the 2nd move means 16 and an ink-jet 
head, without being interfered. That is, it is located above the 1st move means 14, and the 2nd 
move means 16 is located in posterior part 12A of the base 12 moreover more preferably, on the 
other hand the substrate attachment-and-detachment work position P is near [ table 46 ] the 
1st move means 14, and the 2nd move means 16 and the ink-jet head 20 are because it is more 
preferably located in anterior part 12B of the base 12. 

[0046] thus, the thing to do — the substrate attachment-and-detachment work position P and 
the position of the 2nd move means 16 like — it can detach . 

[0047] A robot's 74 structure has pedestal 74A, the medial-axis section CL, 1st arm 74B, and 
2nd arm 74C, as shown in drawing 2 , and 2nd arm 74C has for example, vacuum adsorption pad 
74D. A substrate 48 can be exchanged with the substrate hold means 70 smoothly easily for an 
efficiency target between the substrate attachment-and-detachment work positions P by 
adsorbing a substrate 48 by a robot's 74 vacuum adsorption pad 74D, and rotating 1st arm 74B 



and 2nd arm 74C along with the medial-axis section CL moreover, and moving the medial-axis 
section CL up and down to Z shaft orientations. 

[0048] Drawing 5 indicates the control-means 2000 grades to be the 1st coloring means 210 
shown in drawing 1 and drawing 2 , the 2nd coloring means 220, and the 3rd coloring means 230. 
[0049] In drawing 5 , the already expressed 1st coloring means 210, the 2nd coloring means 220, 
and the 3rd coloring means 230 are arranged in order on right-hand side from left-hand side, and 
the dryness meanses 1000, 1001, and 1002 are arranged among these. 
[0050] Near the 1st coloring means 210, the substrate hold means 70 arid a robot 74 are 
stationed, a robot 74 is stationed near the 2nd coloring means 220, and the robot 74 is stationed 
near the 3rd coloring means 230. 

[0051] Another substrate hold means 70 is arranged near the dryness means 1002. 

[0052] The three 1st coloring meanses cannot be found and the 3rd coloring means 210,220,230 

can perform [ control means 2000 ] management of ink, and other managements now. 

[0053] The control panel 80 of the 1st coloring means 210 is connected to the computer 34, and 

the computer 34 is connected to the ink management controller 98. Similarly, the control panel 

80 of the 2nd coloring means 220 supervises a computer 34, and is connected to the ink 

management controller 98, and the control panel 80 of the 3rd coloring means 230 supervises a 

computer 34, and is connected to the ink management controller 98. 

[0054] The robot 74 of the 1st coloring means 210 moves the substrate 48 for the light filter 
which it is going to manufacture from now on from the substrate hold means 70 to the 
attachment-and-detachment work position P side of the substrate of the 1 st coloring means 
210, and the 1st coloring means 210 can breathe out a red ink drop to this substrate 48, and he 
can make it reach the target. The substrate 48 which the red ink drop reached moves to the 
dryness means 1000 side, and a robot 74 dries it with the dryness means 1000. 
[0055] The robot 74 of the 2nd coloring means 220 conveys the substrate 48 set for the dryness 
means 1000 to the substrate attachment-and-detachment work position P of the substrate 48 
of the 2nd coloring means 220, and the 2nd coloring means 220 breathes out a green ink drop, 
and he makes it reach a substrate 48. Then, a robot 74 moves a substrate 48 from the 2nd 
coloring means 220 to the dryness means 1001. 

[0056] The next robot 74 moves a substrate 48 on the dryness means 1001 in the substrate 
attachment-and-detachment work position P of the substrate 48 of the 3rd coloring means 230. 
The 3rd coloring means 230 makes a blue ink drop breathe out and reach a substrate 48. 
[0057] On a substrate 48, red and green and blue ink are formed in order by this, and, thereby, a 
light filter is made. And a robot 74 moves a substrate 48 from the 3rd coloring means 230 to the 
dryness means 1002. The substrate 48 dried on the dryness means 1002 will be held in the 
substrate hold means 70 by another robot 74. 

[0058] Thus, the dryness meanses 1000, 1001, and 1002 can dry the ink red and the green and 
blue ink drop which were colored, respectively with the 1st coloring means 210, the 2nd coloring 
means 220, and the 3rd coloring means 230 each time, by performing such dryness processing 
during movement of a substrate 48, can raise the manufacture efficiency of a light filter and can 
avoid un-arranging, such as scattering of the ink in a light filter. 

[0059] drawing 6 showing the more detailed example of the internal structure of the control 
means 2000 of drawing 5 , and being shown in drawing 6 — the [ the 1st coloring means 210 or ] 
— the [ 2 coloring meanses 220 or ] — it is the system which 3 coloring meanses 230 are alike, 
respectively, and is formed separately The individual system of the control means 2000 of 
drawing 6 can be constructed so that it can apply to the 1st coloring means 210, the 2nd 
coloring means 220, and the 3rd coloring means 230, respectively, as shown in drawing 7 . 
[0060] The computer 34 is connected to the control panel 80 by the side of the base 12 in 
drawing 6 and drawing 7 . The control panel 80 is arranged in the base 12, and the motor 44 the 
1st move means 14 (linear motor), the 2nd move means 16 (linear motor), and for theta shafts is 
connected to the control panel 80. Moreover, the motors 62, 64, 66, and 68 shown in drawing 3 
relevant to the ink-jet head 20 are connected to the control panel 80. The 1st move means 14 
and theta shaft motor 44 move the table 46 which operated by the instructions from a control 
panel 80, and carried the substrate 48 for light-filter manufacture to Y shaft orientations, and it 



carries out an index in the direction of theta. 

[0061] Four motors 62, 64; 66, and 68 of the 2nd move means 16 operate by the instructions 
from a control panel 80, and carry out attitude control of the ink-jet head 20 to the substrate 48 
on a table 46. 

[0062] Moreover, the robot 74 which is the substrate feeding-and-discarding appearance means 
shown by drawing 4 can do control of operation by instructions of a computer 34 like drawing 6 . 
[0063] Below, the example of structure of the ink-jet head 20 is explained with reference to 
drawing 6 and drawing 8 . 

[0064] The ink-jet head 20 is a head which used the piezo-electric element (piezoelectric 
device), and as shown in drawing 8 (A), two or more nozzles 91 are formed in ink regurgitation 
side 20P of a main part 90. The piezo-electric element 92 is formed to these nozzles 91, 
respectively. 

[0065] As shown in drawing 8 (B), the piezo-electric element 92 is arranged corresponding to the 
nozzle 91 and the ink room 93. And as it is shown in drawing 8 (D), (F), and (E), ink is pressurized 
and the ink drop 99 of the specified quantity is made to breathe out from a nozzle 91 by making 
a piezo-electric element 92 expand and contract in the direction of arrow Q by impressing 
applied voltage Vh, as shown in drawing 8 (C) to this piezo-electric element 92. 
[0066] The ink-jet head 20 of drawing 6 is connected to the ink feed zone 97, and ink is supplied 
to the ink room 93 of drawing 8 from this ink feed zone 97. The thermometer 96 and the 
viscometer 95 are connected to the ink feed zone 97. A thermometer 96 and a viscometer 95 
measure the temperature and viscosity of the ink held in the ink feed zone 97, and supply them 
to the ink management controller 98 as feedback signals S1 and S2 of the state of the ink. 
[0067] The ink management controller 98 gives the state of the temperature of ink, or viscosity 
as information for control to a computer 34 based on the feedback signals S1 and S2 of the 
state of ink. A computer 34 lets a control panel 80 pass, and sends the piezo-electric element 
driving signal S3 to the piezo-electric element drive circuit 101. The piezo-electric element drive 
circuit 101 can breathe out the ink drop 99 of the specified quantity according to the 
temperature and viscosity of ink based on this piezo-electric element driving signal S3 by 
supplying the applied voltage Vh according to the temperature and viscosity of ink at that time 
to the piezo-electric element 92 of drawing 8 . 

[0068] Below, with reference to drawing 9 - drawing 1 1 , the example which manufactures a light 
filter is explained by supplying ink to a substrate. 

[0069] The substrate 48 of drawing 9 is a transparent substrate, and the high thing of light- 
transmission nature is used for it with a moderate mechanical strength. As a substrate 48, 
transparent glass-substrate and acrylic glass, a plastic plate, plastic film, such surface treatment 
articles, etc. are applicable, for example. 

[0070] For example, as shown in drawing 10 , two or more lightHllter fields 105 are formed in the 
shape of a matrix on the substrate 48 of a rectangle configuration from a viewpoint which raises 
productivity. These lightHllter fields 105 can be used by cutting glass 48 later as a light filter 
which suits a liquid crystal display. 

[0071] In the light-filter field 105, as shown in drawing 10 , the ink of R, the ink of G, and the ink 
of B are formed and arranged by the predetermined pattern. As this formation pattern, as shown 
' n drawing 8 , there is a mosaic type, a delta type or the Square type, etc. other than a well- 
known stripe type conventionally. 

[0072] Drawing 9 shows an example of the process which forms the lightHllter field 105 of 
drawing 8 to a substrate 48. 

[0073] In drawing 9 (a), the black matrix 110 is formed to one field of the transparent substrate 
48. On the substrate 48 used as the foundation of a light filter, it is the method of a spin coat 
etc., a resin (preferably black) without light-transmission nature is applied to predetermined 
thickness (for example, about 2 micrometers), and the black matrix 110 is established in the 
shape of a matrix by methods, such as the photo lithography method. The minimum display 
element surrounded with the grid of the black matrix 110 is called filter element, for example, it 
is the aperture of a size with a width [ of X shaft orientations / of 30 micrometers ], and a length 
[ of Y shaft orientations ] of about 100 micrometers. 



[0074] After forming the black matrix 110, it is giving heat at a heater, and it calcinates the resin 
on a substrate 48. 

[0075] As shown in drawing 9 (b), the ink drop 99 reaches a filter element 112. The amount of 
the ink drop 99 is sufficient amount in consideration of the volume decrease of the ink in a 
heating process. 

[0076] At the heating process of drawing 9 (c) ? if it fills up with the ink drop 99 to all the filter 
elements 112 on a light filter, it will heat-treat using a heater. A substrate 48 is heated to 
predetermined temperature (for example, about 70 degrees C). Evaporation of the solvent of ink 
decreases the volume of ink. When a volume decrease is intense, an ink regurgitation process 
and a heating process are repeated until the thickness of ink films enough as a light filter is 
obtained. By this processing, the solvent of ink evaporates, and, finally only the solid content of 
ink remains and film-izes. 

[0077] In the protective coat formation process of drawing 9 (d), in order to dry the ink drop 99 
completely, predetermined-time heating is performed at predetermined temperature. For 
flattening of the protection of the substrate 48 of a light filter and the filter front face in which 
the ink film was formed, an end of dryness forms a protective coat 120. Methods, such as for 
example, the spin coat method, the roll coat method, and the RIPPINGU method, are employable 
as formation of this protective coat 120. 

[0078] At the transparent-electrode formation process of drawing 9 (e), a transparent electrode 
130 is formed over the whole surface of a protective coat 120 using prescription of a spatter, a 
vacuum adsorption process, etc. 

[0079] At the patterning process of drawing 9 (f), patterning of the transparent electrode 130 is 
carried out to the pixel electrode to which opening of a filter element 112 was made further 
equivalent. 

[0080] In addition, in the case where TFT (Thin Film Transistor) etc. is used for the drive of a 
liquid crystal display panel, this patterning is unnecessary. 

[0081] Below, it returns to drawing 2 and the electronic balance 18, the cleaning unit 24 and the 
capping unit 22, and the camera 23 for alignment are explained briefly. 

[0082] The electronic balance 18 receives the ink drop 99 for 2000 drops from the nozzle 91 of 
the ink-jet head 20 in order to measure and manage one drop of weight of the ink drop 99 (refer 
to drawing 8 ) breathed out from the nozzle of the ink-jet head 20. The electronic balance 18 
can measure correctly the weight of one drop of ink drop 99 by breaking the weight of 2000 
drops of this ink drop 99 in the number of 2000. Based on the measurand of this ink drop 99, the 
amount of the ink drop 99 of the ink-jet head 20 which carries out the regurgitation is controlled 
the optimal. 

[0083] The cleaning unit 24 can perform periodically cleaning of the nozzle 91 grade shown in 
drawing 8 of the ink-jet head 20 to at any time at the time of the inside of filter manufacture, or 
standby. The capping unit 22 puts a cap on these ink regurgitation side 20P at the time of the 
standby which does not manufacture a filter, in order to make it ink regurgitation side 20P of the 
ink-jet head 20 of drawing 3 not dry. 

[0084] The ink-jet head 20 can make the upper part of the electronic balance 18, the cleaning 
unit 24, or the capping unit 22 position the ink-jet head 20 alternatively by moving to X shaft 
orientations by the 2nd move means 16. That is, if the ink-jet head 20 is moved to for example, 
the electronic balance 18 side even if it is in the middle of filter fabrication operation, the weight 
of an ink drop can be measured. Moreover, if the ink-jet head 20 is moved onto the cleaning unit 
24, the ink-jet head 20 can be cleaned. If the ink-jet head 20 is moved onto the capping unit 22, 
a cap will be attached in ink regurgitation side 20P of the ink-jet head 20, and dryness will be 
prevented. 

[0085] The camera 23 for alignment detects the alignment mark currently beforehand formed in 
the substrate 48, and detects the position of a substrate 48. 

[0086] Below, with reference to drawing 1 1 , the example of the manufacturing installation of the 
illustrated filter of operation is explained. 

[0087] At the step ST 1 of drawing 1 1 , vacuum adsorption pad 74D of the robot 74 of drawing 2 
adsorbs the new substrate 48 of the substrate hold means 70, and conveys in the attachment- 



and-detachment work position P of the base 1 2. That is, the ** material of the substrate 48 is 
carried but on the table 46 of the 1st move means 14. This substrate 48 is dashed to gage-pin 
46B of drawing 3 , and a substrate 48 is positioned to a table 46. And a motor 44 operates, and it 
sets up so that the end face of a substrate 48 may become parallel to Y shaft orientations. The 
above is positioning and substrate alignment of the substrate of the step ST -2 of drawing 9 , and 
a step ST 3. 

[0088] And a computer 34 calculates the starting position of the work which carries out the 
regurgitation of the ink in the step ST 4 of drawing 8 based on the information from the camera 
23 for alignment, and the information on the observation camera 27 shell of drawing 2 etc. 
[0089] On the other hand, at the step ST 5 of drawing 1 1 , the ink-jet head 20 moves in 
accordance with X shaft orientations, and it is located in the upper part of the electronic balance 
1 8. And as Steps ST6, ST7, and ST8 of drawing 1 1 show, selection of loading of a parameter and 
a specification nozzle and the counter of the electronic balance 18 are cleared. And the 
regurgitation of the number of specification drops (the number of the appointed ink drops) is 
performed at a step ST 9. Thereby, the electronic balance 18 of drawing 2 calculates the weight 
per one drop of ink drop by measuring the weight of 2000 drops of ink. 

[0090] At the step ST 20 of drawing 1 1 , it judges whether it goes into the proper range defined 
beforehand, and the weight per drop of an ink drop moves to a step ST 12, in being proper. 
[0091] All the nozzles of the ink-jet head 20 of the measuring object are received in weight 
calculation of one drop of such an ink drop. After ending through Steps ST10, ST11, and ST12 of 
drawing 1 1 The ink-jet head 20 of drawing 3 moves to a drawing starting position in accordance 
with X shaft orientations at the step ST 13 of drawing 1 1 . a substrate 48 While moving to Y 
shaft orientations suitably and being positioned from the 1st move means 14, the ink-jet head 20 
moves to X shaft orientations suitably by the 2nd move means 16, and is positioned. 
[0092] On the other hand, when there is no weight per one drop of ink drop in the proper range 
defined beforehand in a step ST 20, it moves to a step ST 21 and judges whether it is the range 
which can correct the weight of the ink drop. 

[0093] The computer 34 shown in drawing 7 makes a judgment of being the proper range of the 
weight of such an ink drop, and the range which can correct the weight etc. 
[0094] In a step ST 22 the computer 34 of drawing 6 With the signal from the ink management 
controller 12 obtained based on the signal of the feedback signals S1 and S2 of the state of ink 
The state of ink is judged and a computer 34 is sending a respectively separate control signal to 
a 1st coloring means 210 corresponding, either of 230, or all the control panels 80. The control 
panel 80 with which the control signal was sent supplies the piezo-electric element driving signal 
S3 shown in drawing 6 to the piezo-electric element drive circuit 101. Thereby, the piezo- 
electric element drive circuit 101 supplies the predetermined applied voltage according to the 
feedback signals S1 and S2 of the state of the ink-jet head 20 to the piezo-electric element 92 
shown in drawing 8 of the ink-jet head 20. That is, the drive wave of the piezo-electric element 
which is a piezoelectric device as shown in the step ST 22 of drawing 1 1 is adjusted. Drawing 12 
and drawing 13 show the example of adjustment of the applied voltage which is the drive wave of 
the piezo-electric element which is a piezoelectric device. 

[0095] Like drawing 13 (A), the amount of distortion of the piezo-electric element which is a 
piezoelectric device is controllable by changing the voltage of applied voltage. Or by changing the 
frequency of applied voltage like drawing 13 (B), the rate of strain of the piezo-electric element 
which is a piezoelectric device are controlled, and the load force and balance by viscosity of ink 
are maintained. 

[0096] In drawing 12 , an example of the applied voltage Vh supplied to a piezo-electric element 
is shown from the piezo-electric element drive circuit 101 of drawing 6 , and to the initial-setting 
drive wave I of applied voltage Vh, when there is little discharge quantity of ink, an applied- 
voltage value is increased like the drive wave 11 for it On the other hand, when there is much 
discharge quantity of ink, the small drive wave 12 of a voltage value is supplied to the initial- 
setting drive wave I. In this case, the wave time t is the same. The example of drawing 12 is the 
case where the voltage of applied voltage Vh is changed, as shown in drawing 13 (A), and it has 
controlled the amount of distortion of a piezoelectric device. 



[0097] Next, at Steps ST14 and ST15 of drawing 1 1 , as shown in all drawing 8 on a substrate, 
two or more light-filter fields 105 are formed for example, with a stripe type. 

[0098] The ink-jet head 20 of drawing 1 or the 1st coloring means 210 of the filter manufacturing 
installation 10 of drawing 3 , the 2nd coloring means 220, and the 3rd coloring means 230 is made 
to carry out the regurgitation of the any 1 color of R (red), or G (green) and B (blue) preferably. 
[0099] it is shown in drawing 5 — as — the 1st coloring means 210 — a substrate 48 — 
receiving — red ink — independent — coloring — the [ and ] — ink with 2 green coloring 
meanses 220 is colored to a substrate 48, and the 3rd coloring means 230 colors blue ink to a 
substrate 48 That is, if a substrate 48 passes and goes in order to the 1st coloring means, the 
2nd coloring means, the 3rd coloring means, and 210,220,230, red ink is colored at first to a 
substrate 48, and green ink is colored the degree, and blue ink is colored at the end, and a light- 
filter field can be made. And during movement of such a substrate 48, a substrate 48 can dry the 
colored ink on that spot from passing the dryness meanses 1000, 1001, and 1002. Therefore, it 
can raise drying the manufacture efficiency of a light filter, and the problem that colored ink will 
move and color it other portions by un-drying is not produced, either. 

[0100] Moreover, as drawing 1 1 or drawing 13 showed, in the state of each ink drop of a red ink 
drop, a green ink drop, and a blue ink drop, the control means which supply applied voltage can 
supply applied voltage to the driver element of each ink-jet head 20 of the 1st coloring means, 
the 2nd coloring means, and the 3rd coloring means according to the state of those ink drops 
separately. Since it is such, in the 3rd coloring means, there is no 1st coloring means, and the 
amount of ink of each color can be corrected, and efficiently, to a substrate 48, each ink drop is 
changed into the optimal state, and it can form and go [ it can reach the target, and ]. 
[0101] And when manufacturing a light filter, supervising suitably the weight of one drop of ink 
drop of the ink of each color, the state where proper ink discharge quantity can be taken out 
during light-filter manufacture can be held by changing, the value, i.e., the voltage value, of 
applied voltage, or changing frequency. 

[0102] Since the ink-jet head 20 can be independently moved to X shaft orientations by the 2nd 
move means 16 and can be positioned, the ink-jet head 20 can be cleaned in the cleaning unit 24 
of drawing 2 , and can be maintained, or a cap can be followed in the capping unit 22, and it can 
do suitably the work which measures the weight of an ink drop with the electronic balance 18 in 
the middle of [ at the time of light-filter formation work ]. That is, the ink-jet head 20 can be 
independently sent to the sky by the side of the cleaning unit 24, the capping unit 22, or the 
electronic balance 18 at X shaft orientations. From this, the maintenance of the ink-jet head 20, 
the gravimetry of an ink drop, etc. can be performed efficiently smoothly easily, without stopping 
manufacture operation of a light filter. 

[0103] Moreover, since the substrate attachment-and-detachment work position P is located in 
the front side of the ink-jet head 20 and the 2nd move means 16 and the 2nd move means 16 
has it in the upper part which got used from the 1st move means 14, the attachment-and- 
detachment work of a substrate 48 can be done easily, without being interfered by this 2nd move 
means 16 and ink-jet head 20. For this reason, exchange of a substrate 48 can be performed 
efficiently easily smoothly, without being restrained in the position of the ink-jet head 20 etc. 
[0104] this invention is not limited to the gestalt of the above-mentioned implementation, but 
can make change various in the range which does not deviate from a claim. 

[0105] The filter manufacturing installation of this invention is not limited to manufacture of the 
light filter for liquid crystal displays, and can be applied to EL (electroluminescence) display 
device. EL display device is an element made to emit light using discharge (fluorescence and 
phosphorescence) of the light at the time of having the composition which sandwiched the thin 
film containing inorganic [ of fluorescence nature ], and an organic compound by cathode and the 
anode plate, making an exciton (exciton) generate by making an electron and an electron hole 
(hole) pour in and recombine with the aforementioned thin film, and this exciton deactivating. A 
spontaneous light full color EL display device can be manufactured by carrying out ink-jet 
patterning of the material which presents red, green, and the blue luminescent color among the 
fluorescence nature material used for such an EL display device on element substrates, such as 
TFT, using the manufacturing installation of this invention. The substrate of such an EL display 



device is also included in the range of the filter in this invention. 

[0106] The filter manufacturing installation of this invention may have the process which 
performs surface treatment, such as plasma, UV processing, and distributor shaft coupling, to 
the front face of the layer used as a resin resist, a pixel electrode, and a lower layer so that EL 
material may tend to adhere. 

[0107] And EL display device manufactured using the light-filter manufacturing installation of . 
this invention can be used also as the light source with the application to low information fields, 
such as a segment display and the still picture display of whole surface simultaneous 
luminescence, for example, a picture, a character, and a label, or a point, a line and a field 
configuration. Furthermore, it is possible to obtain the full color display device which excelled 
[ brightness / high ] in responsibility by beginning the display device of a passive drive and using 
active elements, such as TFT, for a drive. 

[0108] Furthermore, if the ink-jet patterning technology of this equipment is presented with a 
metallic material or an insulating material, direct detailed patterning, such as metal wiring and an 
insulator layer, becomes possible, and it can apply also to production of a new highly efficient 
device. 

[0109] Moreover, although the ink-jet head 20 of the illustrated filter manufacturing installation 
can carry out now the regurgitation of the ink of one kind in R.G.B, of course, it can also perform 
carrying out the regurgitation of two kinds or three kinds of ink of these simultaneously. 
[0110] Moreover, although the 1st move means 14 and the 2nd move means 16 of the filter 
manufacturing installation 10 use the linear motor, they can also use not only this but other 
motors and actuators of a kind. 

[01 1 1] In the gestalt of operation of this invention, although it has arranged in drawing 5 in order 
of the 1st coloring means, the 2nd coloring means, and the 3rd coloring means and the 
regurgitation of the ink is carried out to a substrate 48 in red and green and blue turn, not only 
this but this turn can be replaced. 

[0112] In the gestalt of operation of this invention, in the manufacturing installation of this light 
filter that used the ink-jet head, in case discharge of the ink drop from an ink-jet head is 
performed, the gravimetry of the discharge quantity of an ink drop is performed in the middle of 
discharge work before the discharge work of the ink drop from an ink-jet head with a gravimetry 
means. Thereby, the discharge quantity of an ink drop can be controlled from the weight of an 
ink drop, and a light filter with sufficient quality with few irregular colors can be obtained so that 
variation may decrease, the discharge quantity, i.e., the ink coverage, of an ink drop. An image 
processing like before is performed, and it is not necessary to measure the state of an ink drop, 
to measure ink concentration for permeability neither by measurement nor reflective 
measurement, or to carry out flight configuration measurement of the ink drop by the laser beam 
etc., and an ink drop only carries out a gravimetry in the gestalt of operation of this invention, 
and discharge quantity (weight) of an ink drop can be managed, always or when required. 
[0113] In the gestalt of operation of this invention, although the weight of an ink drop is 
measured with the electronic balance, not only this but methods other than an electronic 
balance can perform a gravimetry. Moreover, the number of the ink drops received with an 
electronic balance when carrying out the gravimetry of an ink drop is measured in response to 
one drop or 10000 drops on the saucer of a balance, and even if it divides it by the number of ink 
drops, of course, it is not cared about. Moreover, also in the unit of an ordinary nozzle unit or 
red, green, and the ink-jet head of each blue color, the gravimetry of an ink drop can be 
performed also per one nozzle of an ink-jet head. 

[01 14] Moreover, even if it is one sheet of the substrate to which one light filters gathered even 
if it was a time of manufacturing one light filter as a stage to carry out a gravimetry, it can carry 
out also by an ink-jet head setting once carrying out a scan. 

[0115] Even if the configuration of the saucer of an electronic balance is for example, a circle 
configuration, it may be a square configuration. Moreover, as long as a weight can measure 
correctly with an electronic balance, you may set up the size of the saucer of the width of face 
equivalent to a part for the width of face of a light filter. 
[0116] 



[Effect of the Invention] In invention of a claim 1, the gravimetry of the ink discharge quantity 
from an ink-jet head can be carried out to the substrate of a filter before the work which carries 
out the regurgitation of the ink, or during regurgitation work, and the weight of the ink drop from 
an ink-jet head can be managed. By this, ink discharge is stabilized, variation decreases in an ink 
coverage, and, as a result, a filter with sufficient quality with few irregular colors can be obtained. 

[01 17] At the filter manufacturing installation of invention of a claim 2, a driver element is a 
piezo-electric element and control means control the rate of strain of a driver element by 
changing the frequency of pulse-like applied voltage. Thereby, control means can breathe out a 
proper quantity of an ink drop, if the rate of strain of a driver element are controlled by changing 
the frequency of pulse-like applied voltage based on the weight of an ink drop. 
[01 18] At the filter manufacturing installation of invention of a claim 3, a driver element is a 
piezo-electric element and control means control the amount of distortion of a driver element by 
changing the voltage of pulse-like applied voltage. Thereby, control means can control the 
amount of distortion of a driver element by changing the size of the voltage of pulse-like applied 
voltage based on the weight of an ink drop, and can breathe out the proper amount of an ink 
drop. 

[01 19] In invention of a claim 4, a gravimetry means is dividing the weight of determination and 
two or more of its ink drops for two or more ink drops by the number of ink drops from an ink- 
jet head, and computes the weight of one drop of ink drop. Thereby, the weight of one drop of 
ink drop can be measured correctly. 

[0120] In the filter manufacturing installation of invention of a claim 5, in case a gravimetry 
means manufactures a light filter, it computes a weight about the red and green which are 
breathed out from an ink-jet head to a substrate, and one drop of blue ink drop. Thereby, in case 
a light filter is manufactured, the weight of red, green, and one drop of blue ink drop can be 
computed separately, respectively. 

[0121] Invention of a claim 6 can carry out the gravimetry of the ink discharge quantity from an 
ink-jet head in the middle of regurgitation work before the work which carries out the 
regurgitation of the ink to the substrate of a filter, and can manage the weight of the ink drop 
from an ink-jet head. By this, ink discharge is stabilized, variation decreases in an ink coverage, 
and, as a result, a filter with sufficient quality with few irregular colors can be obtained. 
[01 22] At the filter manufacturing installation of invention of a claim 7, a driver element is a 
piezo-electric element and control means control the rate of strain of a driver element by 
changing the frequency of pulse-like applied voltage. Thereby, control means can breathe out a 
proper quantity of an ink drop, if the rate of strain of a driver element are controlled by changing 
the frequency of pulse-like applied voltage based on the weight of an ink drop. 
[0123] At the filter manufacturing installation of invention of a claim 8, a driver element is a 
piezo-electric element and control means control the amount of distortion of a driver element by 
changing the voltage of pulse-like applied voltage. Thereby, control means can control the 
amount of distortion of a driver element by changing the size of the voltage of pulse-like applied 
voltage based on the weight of an ink drop, and can breathe out the proper amount of an ink 
drop. 

[0124] In invention of a claim 9, a gravimetry means is dividing the weight of determination and 
two or more of its ink drops for two or more ink drops by the number of ink drops from an ink- 
jet head, and computes the weight of one drop of ink drop. Thereby, the weight of one drop of 
ink drop can be measured correctly. 

[0125] In the filter manufacturing installation of invention of a claim 10, in case a gravimetry 
means manufactures a light filter, it computes a weight about the red and green which are 
breathed out from an ink-jet head to a substrate, and one drop of blue ink drop. Thereby, in case 
a light filter is manufactured, the weight of red, green, and one drop of blue ink drop can be 
computed separately, respectively. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the gestalt of desirable operation of the filter manufacturing 
installation of this invention in detail. 

[Drawing 2] Drawing showing the filter manufacturing installation of drawing 1 more intelligibly. 
[Drawing 3] The perspective diagram showing the 1st move means, the 2nd move means, an ink- 
jet head, a substrate, etc. of a filter manufacturing installation of drawing 2 . 
[Drawing 4] The plan showing the 1 st move means, the 2nd move means, a robot, a substrate 
hold means, etc. 

[Drawing 5] The plan showing the whole filter manufacturing installation block diagram of this 
invention. 

[Drawing 6] Drawing showing a computer, a control panel, various controlled systems, etc. 
[Drawing 7] The block diagram showing each element in control means. 
[Drawing 8] Drawing showing the structure of an ink-jet head. 

[Drawing 9] Drawing showing an example which manufactures a light filter using a substrate. 
[Drawing 10] Drawing showing a part of lightHllter field on a substrate and a substrate. 
[Drawing 1 1] Drawing showing the example of a filter manufacturing installation of operation. 
[Drawing 12] Drawing showing the example which changes and controls the voltage value of the 
applied voltage given to a piezo-electric element. 

[Drawing 13] Drawing showing the example of the change of potential of applied voltage, and 

change of frequency. 

[Description of Notations] 

14 ... The 1st move means 

16 ... The 2nd move means 

18 ... Electronic balance (gravimetry means) 

20 ... Ink-jet head 

46... Table 

48 ... Substrate 

74 ... Robot (substrate feeding^and-discarding appearance means) 

210 ... The 1st coloring means 

220 ... The 2nd coloring means 

230 ... The 3rd coloring means 

1000, 1001, 1002 ... Dryness means 

2000 ... Control means 
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£HtT, -Y v^a*4(-/^^^>^< ft 9. -€r«5^ 
*fetf b v ^Rco a l >7 ^ y- — £:# 6 r b & X* 

[0013] &#&2<r>&mv>7 << *9—Wg&WrQ 

f±, -Y>-^jS<oa*{-S<Jv^T, /^x^tfJRlTJP^EE© 

[0014] mxm3<o%iW(D7 -< jvz—mti&wx 

>-y-jj§<£>fi;l;l;:S<5^T\ /^^.^wepiD^flE^SiEro 
^t^^aEjLSrt-eWKi^Oii^iSrftlWU-C. -Y 



4 

[0 0 15] !it#JS4©3gejmi, fi»«'J5g¥i£te. -Y 
fcfcK Vy-jS©ffifiW >?m<DWt:X-mzZbX'. lffi 

[0 0 16] If 5 <D$£Vft<D7 4 frf — ${]ie3£B"C 

[0017] o£*tc:. 8H#JB6©»?Htt\ *Kfc:#LT 
-Yf^iaW-t-artkiJ; 9 7^^-SrK5ti-S7w 

[0018] #3§93-c-fi, mmztt^-<>"rzm i &-tz> 

^SrWi-S-Y V^ v?i y h^y K*»feet*tiJ.$^fc-Y V 
y^©fi*3r$i|5tl,-C, ^©tt»J»^S(4, fi*S>JS# 

[0 0 19] itv(CJ;«J, 7 4>\s#— dStSf-MUT, 

SLT V Y^v'xj' h^y K^?3©-Y>-^jB©Sft5r 
^^$-frT, ^Vy^l:lCy<7^=3r^/>/ £ </j;(9^ ^ 

[0 0 2 0] W#«7 0«M©7-f/u^-«Jtl6«T 
[0 0 2 1 ] 8l*«8O3BW<07Y^— *[3t^«-C 
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(4) 

5 

[0 0 2 2] m*m9CD&WX-te > 3*SI£#l§:f4, 4 
8©^ W^*»©»re«5:ii:T, lift 

[0023] m**$.io<»&m<o7-</\>#-mk%iUx- 

[0 0 2 4] 

{mwoymit&oimm sir. ^m^m^mmmm 

[0025] 121 l lis *ym<r>7 ■< i*>9—W&&n.<r>R 
% UV^IB*0»IB©— »Sr*'UT*iO» 1212(4, 01© 20 

[0026] [21 1 £ 121 2 l-^-T «fc 5 7 Afr* —W& 
ill 0©fl51*fe#S:2 1 0, Jf?2jS£,#l&2 2 0, 

j&3 m&^m. 2 3oit ««ttfci±KisiBi«©«i3asr*r 
u * 1 2, mi&m^&i 4, m2&ws^®i 

6, «^3<c# (S*«lJt#«) 1 8, ^V^v^-;/ 
-yK2 0, ^tyt'^3.= J ,^2 2 1 ^y — -1/?=^ 
- v y {{ , \)—=.ls>f^m 24, 3yhn-726? 

[002 7]^—^ miSt ii^b) 12(4, ±a?Lfc 30 

$ 1 1 4 , m 2&m^& 1 6 . 1 8 . 

^ff ^tV^=y h2 2, ^y-=y^y h2 4 

<D&£.j3'<-— 2 8 <DpJife(D&&<Dm : &ffl <^t 5 
4 5 WioTPS, 

[0 0 2 8] =>v ho — =7 2 6(4* = ;? — 3 0&£tf* 
— tK— K32, ^y^- ^ 3 4^4r«ix.TV^c 

[0029] * i 2 w±(c»±, ^ i &m^m 1 4 , 

?=u~ y Y 2 4 %>£Xfm2&W)^®.l 6iSS!t$HtP « 
5o ^— * 1 2 <0Ji Hid fines' h 7 4 
7 oa*E«$*l-CV*3. 

[00 3 0] mi &W)^& 1411 »SL< f4"<-* 1 

[0 0 3 1 ] £ixfc*tLTSB2»Itl#«l 6(4, £tt 1 
6A, 1 6 ASrffl^T, <<— ;* 1 2KM\-X^lXX&*) 
WttbixT*J9» LHS2»«*ai6tt < 
2©&g|Jl 2 AlCfc^TfclJf'tlT&ih/CV**. 3g2#iS 
¥S16®, Xtt^r|fi](4, JBl»»#ai 4©Y|**(Sn 50 



6 

i •5#l»ITNfc5. Y#(4^-^ 1 2©hUSB1 2 

Bif^gpi 2A*|S)lieofeit'fc5. rHfcttLTX 
tt(4^<-^ 1 2©fe**|Bjfc}Bofc*|-e*)9, &*7k¥ 

[0032] Eli tW2\z.mirm\&m^WLi 4 
t, m2&W)^mi 6lcotvr, H3Sr#BHL-CKW-f- 
5. 

[0 0 3 3] Hi 3 (4, $1^1)^1 4t, m2&W)^- 
Wi\ 8AtW^*>*5' h^y K2 O^St^U-O^o 

•r-etciE^fcj:^^, m2&Wi^&i 6<d3c&i 6 a, 

16A(4, * 1 2©^gi51 2 AffifllJUStg^tfO* 
[00 34] @30|1 &W)^& 1 4 (4, tf-Y K \s->V 

4 0**^*59, n»i#ai4tt. «t(f, y = 

SCOJBl»»#Rl '4©^5^ ^-4 2(4, ^ Kf- 

[0 0 3 5] 4 2(4, OttJHtfVE— *44§r 

«*.Tt*5. r©^-^44(4, 5?** V K 

7^y*-?Tfc*), ^— * 4 4 03D — ZVlT— Zf/VA 
6\Z.mfe£ivX\,*Z><, m(Ci!9, ^t— ^? 4 4(;iim-r 
5itTD-^ir-7'4/4 6ll, 0 *rfi]t-»oTHlte 

[0 0 3 6] 1213 0^—^4 6(4, mm 4 8 iMfirgifc 
*LT, Ld^fc^-rStOT-efeS, 7^-^4 6(4, 

»3»«»#a 5o?rf lt*3 9 , mm&ft^m 5 0 

idf^r t(-4t). v—i/tVA 6C0^4 6 A^ilLT, 
SC4 8 Srf -y/W4 6 0±K»t Lt.fiM#t 5 r i # 
-T?#3„ StS4 8(4, 7^— ^4 6 W^g^:*!) f^- 4 6 
B (d 4 9 , 7—-/^ A 6 ©±tclE5tl-tt«^;«)i-5 :i 

[0 0 3 7] x-y/W4 6(4, ^^v^xy h^y K2 

0*5, ^^^?:^iff•t 3 ^^^^4^LiT*>-^2)7 v c>!)©^f^*> 

^'J T5 2$r^TLT^S 0 i W^4T*>^ »J T 5 2 (4, X 
tt*[6l^3£frT-7 i -y^4 6 ©^JSlH5ffiiJ(CtS:(4 

[0 0 3 8] 5?C(C, I213ro^2^i!)#©l 6(4, £*£l 
6A, 1 6 A(CH^^tvfc37A 1 6 BSr*LT*S9, 
rcO=7^16B(4, y ~T^~ #B : &<Dm2&m ; £® 

1 6SrtLtl^„ ^7-r^-6 0(4, ^ 

2 A (C £ otX tt^rifi] K&fft L T{4fi^:*b ^t?fc i) , 
X7-<^-6 0(4, -f^ifflftilto-i'y^v ; i 

[0 0 3 9] sOir'Sx.?/ Y^ y K 2 0 (4, SSb-fiB^: 
fcfgtLTOT-^6 2, 64. 6 6, 6 8 Sr^PT L-T 
^ 6 2 £f£lW-*Ui, -fy^iyh^yK 
2 0(4, ZW-iftoT±TtbLT#S&«>'5rfg-Cfe3. 
^©Z#(4Xttt YWlcStLT#-*ia^i-S*^l (±T 
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7 

[0 0 4 01 6 4 Srf^l&-t--5 £ « -Y >y v?:c y h 

~y K2 0f4, /3*l6lKeo-C«illU-C4fc«ftft"BrtB-T? 

2 OH. y#fiK:»aibTlOTft»WC*>a. 

6 8 t , ^y^i?x^h^yK2 0ll a* 

[0 04 1 1 Z<D£ 51-, 03©^^ v 5 ^ s/ h^y K 
2 0f4. 6 ofcfc^T, zUJjfaizBM&Si 

LXtiLWfctb^fiiX. a, /3, vfcfioT«ttUTffi« 
&«>"5TtgT*;fc«9, -f^i>iy h^y.K2 OO-f >-yn± 
fflffi2 0Pf4, f-y/W4 6<SUJ<D£«4 8(C*t"UTiE5ft 

[oo4 2i w-, 02 kwi4<D¥-ffimz&misX, m 

l &Sb#f8: l 4 ©l«©f)KfHit P i , »££HX^ 

[0 0 4 3] mfow-YTi/yu-y^ mmmm 

H12 tEl4^^i-J; Mit&^-x 1 2©mf^{cte 
a$HA^oS«)lK^#^ 7 0 (DHti^-^teS^^T^?), 
[00441 StSJR^^© 7 0 14, tz t ^(4121 2 }C^-t" 
4. 5 (c«Sc©S® 4 8 Ltfc!), Sffi 4 8 Srfg 1 

i 4 (DmmmwLftmtLW. p t ssnx^ia: 7 0 

[oo45i mmmi&ftMfaw p hc<-^ km lti 2 
^8b#© 1 6 it) t> Bfr^i-tea £ht *3 9 , s«*iEf^ 

HH^v'x y h^y V<D#&iz£'zXt3Mlli&ti 
-fid, B*yh74iJ5iftK, tS>o, a*J;<tT^t 

h^yK2 0f4, Ilflfgl 4co±^tei-f4«^n, 
L^^4 9$f4L-<f4^2#«)#©l 6f4, ^12 
fOm^B 1 2 AlC"fim2*VC:fc!9, rttK:*]- LT, 
fl£f£itte« P f43S 1 1 4 Of-^* 4 6 tti£-e 

fcoT, J; L< f4^<-* 1 2(Ofl1jg|5 1 2 B^&W 

[0 0 4 6] ^<Dj;5tci--5- g«>*)ftf1^£» 
Pir^2^»#Sl 6 ^4«^{rfiiff-r t^T'^^o 

[0047] D/fi.^7 4 WlfJtte, &\z_l~£m 2 ic^i" 
4?(-, I-&74A, ^-frttiglSCL, S17-A74 
B, $2 7-A7 4'C5rf L, f 27-A7 4CI4 W 
K7 4DSrtLtV^, tasKy h 7 4 
©S2KS^ y K 7 4 DT?S«4 8 SrKf LT, 
f 17-A74B, ^2T-A7 4CSr4 1 '(>$40eCL^ 

ZZ.kX\ g<£tfcS#IS: 7 o £ , S£*JKfl££fi:SP<o 

ft b Z. k&X%Z>„ 
[0048] El 5 (4, El 1 <>: II 2 K^gS 1 2 



(5) 
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10, HI 2 * fe^ J£ 2 2 0. $3 2 30i, ftj 

»fi2 0 0 0^§r^LT^?>„ 
[0 0 4 91 B5fc*J^T, l 
2 10, I2ffeft2 2 0, f 3ffe#g2 3 0#, 

(4, KiSfSlOOO, 1 00 1, 1 0 0 2riSgag£*u 

[00 501 SR 1 2 1 0 Of+iejCf±S«iR*# 

S70tn#^h74 !^E«$*b. % 2 *fe^J& 2 2 0 
io ©WiSICItP # y H 7 4 ^Kfi^tv, SR 3 2 3 

0©^ifi(c:»4o7K S / h 7 4*sgafi$tl«T^5. 

[0051] 1002 <o&< \a*momw® 
^■tk7 o^gas$tu-c</^ 0 

[0 0 5 2] 3o©Ilffefg/i^L|3*feft2 
1 0, 2 2 0, 2 3 0 »4, ffllft^Wt 2000(c:4t)-fV 

[00 5 3] ^1 if 210 CD^JP^ 8 0 (4, = V 

fcTa — *34fcS§tt$ix-C*5?l» =>-t°^-^ 3 4f4, 

20 ^y^fa3yhD-7 9 8l;M^Jit^5. » 

Ltf 2tfeft2 2 0WMIf^8 0(43>-t 0 ^. — 9 3 
4 5rH^LT^^^WS=>' hn-7 9 8 £ 
^3Sfef^2 3 0©a«8 0li > 3yt'a- : ?3 4 
fegSLt^^fIayhD-79 8fcS8tt$*LTV^ 

[0 0 5 4] IltfefS2 1 OOOTKy h 7 4 f4, £ 

^/w^-(Dfc«)CDStR4 8Sr, Sltfi#t2 10©I 

«©*jiJif^a[«p«»-»» lt, m 1 2 1 0 

30 iir©St4 8(£MLT#&w-i'>'yig£i£#tiJL.-C* 

«4 8(4, crjjfy h 7 4*S|£J!®#S1 0 0 OfflStd^SbU 

[0 0 5 5] S2tfeff2 2 0(00 7^5/ h 7 4f4, ft 
1 0 0 0 HJ3*»4xfcSIE 48i5rf2 2 2 

o ©Sfi 4 8 coS;&*Jftfefi{U:B p 4 -ej&iS lt . 2 
i&&#M§S: 2 2 0 f4i^few-i' vy ffi*a±tu ttIS 4 8 

^©t, P2Ky h7 4tt»E4 8£J6 2» 

fe^s 220 *»e»(a»#a 1001 

40 [0 0 5 6] i^<?5 n 7$ y V 7 4 f4, 1001O 
±»cS«4 8$r, I3«fefK2 3 0©I«4 8©IS 

mmm®m. p tw^-r 0 m 3 *6#a 230 (4*6©^ 

[0 0 5 7] riXiCJ: 9**54 8<?±tCf4, UltCgjSfe, 

;U*—i>iftt?il5 e -tLTD7}f y S 7 4t4. £13 
It 2 3 0«^Xfi4 8 9 1 0 0 2 t»t. 

#©1 0 0 2<D±C0|£jSLfcS«4 814, SUOcutf y h 
7 4 tc: 4 5 S«HX^^© 7 0 tCltK^ $ tu5 ^ £ td^ 5c 

so [00 5 81 rwipttt^ Klftiooo, io 
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01, 1 00 2ft ii mttwt 210, jb 2 m&^& 

2 2 0, SB3#fe#»2 3 ot?-tix-eH*fe$ivfc'f V 

Rit, #7~7^y-— ©SBi$i£S:;s£>, #7 — 
7 /u* -fcjott >-y ©^W-g-S: S tt 5 r 

[00 59] El 6 f4, EI 5 (D^m^Wc 2 0 00 ©ft SMS 

ffef!2 1 0fc2)V>H^2*#,#S2 2 0&3VMi3f§ 
3tfefl2 3 0<Z>*tl-eflK&miZ&\ft,tlX^Zis 
XfAtfcS, HI 6 W$iJ^^2 0 0 OCOjBS'J©->^X 
Af4, H7tgrfJ:5KSSl«ft¥a2 10, H!2*6, 
#©2 20, ?g 3 « &#lg 2 3 0 Kl-ttb-ettjBffl 5 

[0 0 6 0] 0 6 i|2l7fc:;fcl^T, 3>-t°3. — ^34 

t±, ^— * i 2M<DMfflm& oi;ti$^t^5„ mwi 

f8 0li, 7. 1 2 0tf(rgaS$HTt3t), -tCDftJ^P 
S8 0t»LtIlWSl4 (y=T*-7) , ft 
2^1b#©16 (DsTt-i') aV«iflO*-*4 

ldBa*-f5l2l3»C^i--t"— 7 6 2; 6 4, 6 6, 6-8*5 

«»«8 0K:ft«Siitv^, fi«H#Si4 4, e 
it-!?4 4li > f&l$p&8 0/ii^cDje^-f-J: VitWsVX 

4 6 £Y$i:*ffalc:^»iU A>o, 9*|4ll:-f yf^n 

[0O61] S2M#gl6«4offlt-^62, 6 

4, 6 6, 6 8f4, fflfflms 0*^<D^Jc:«t Of^KlL 
T^f Vy v^i y h^y K2 OS:, 7— 7Vi-4 6 <D±<Z>& 

[0 0 6 2] H4-e*ufcS«l&#Ui^®-e*)5 

h74(i. fc t *Lf4HI 6 <D 4 5 t-=« V t^" 7" 3 
4 ©Jfrfrfc J; •) tM£©fM»iS*-e# S„ 
[0 0 6 3] O^'lc:, Vy v 5 ! y y K 2 0 ©ffiHg 

[0 0 6 4] 4>9\?x.y Y^y K2 014, fcfc*:f4, 
f^j/ffi^ (flE**^) Mi^yKTJb!!, 19 8 
(A) tc^i"J;5»-*^9 0<D^ V^qt(±Jffi2 OP'tc ■ 

[0065] 18 (B) IdTjH-i 5 K: fc°^ 7*Iii^- 9 2 
tt, /X/W9 1 t-Y^^^9 3(witJ^L.Tgae$tvTl/> 

5, ^LTrWfaiy^T-g 2tC*TLTI218 (C) fd^ 
i-J;5tfP*P«EVhSrWA0-t-4Ci tX\ 1218 (D) , 

(F) SO 1 (E) iZTjk-TXo^LX. t°^y-m*9 2* 



/0 

[0 0 6 6] |6ffl^y^^iy h^y K2 0 (±, > 
^Wiie»9 7fcflNR$*tT*9» ^©-f>-^W^a5 9 7 
d^-r >^*5g]8(D-I'^^^9 3td^$tl5o 
WI&SB9 7(CJi, il*tt-9 6 ir^SH-9 5#^g££;h,T 
t^, 6 k1&mft9 5f4, -r>^tt^959 7rt 

^©'f>^<7)^©7^— K^y^ft^S 1, S2i:L 

[0 0 6 7] yy^fSayFn— 7 9 8H, -YV7CD 

io ^ffico7-c— K7*yyfS ^-S 1 , S2l:S^^t, =>•>- 

Ifa-^ 3 4\Ztt\^X4 <DU&^1&&(Dft.m*Mm 
OSriILT, ^✓jR^-WbBllll 0 1 (CttLT^y- 

mi-mmm^-s 3 srss. tr^^^Kttigis 1 0 1 
»4, rwfc^ylfc^grfa^s 3 ics-^^r, H8©if 

mizfcCXffffem<DW:s9ffi9 9Sretffl-rrt*5-C# 
«. 

20 [0 0 6 8] o^lC ®9~iai 1 £#f$LT, 

MVX-O-^^m-T^Z. t-e, #7-7^7 £$Sii£ 

[0 0 6 9] El 9 (Dg«4 8 »4, 9 

8iLT(4, 09*.ff» mWtfyxmfa. T9Vfr%=7 
7, 7°7 7:Py7*&, 7"7^fy^ 7 <t AsJi>Ie.&Z.'tl 

[0070] Ttt^tf, iio iZTjk-Ti o \z.&%wmi 

30 -7 ^ -fige 1 0 5 Sr-r h y ^ ? ^ttl:Mt5o 
Z.ft,b<r>iJ =7 — y-{>W— 0 5 14, $-C*#y;*4 

[00 7 1] *7-7-fW-«105l:ii, fci:^ 
B (O 4 V ^ £ffife<D/< 9 — V -Cff^ L T 1E« L T V 5 „ 

40 [0 0 7 2] 1119(4, 1^4 8^^LTEI8<D*7 — 7 
4>\<9—W$. \ 0.5Sr^-t-5XS©— fiajSr^LTV 

[0 0 7 3] 1219 (a) -C»4, ^©StS4 8©— 
StdMUT, 7*5 y* h y y^^ 1 1 OSr^fifcLfct 
<DXhZ>« *7-7^;^-©Sit!i5S«4 8©± 
JC(±, 3tSiitt©*i^«fJ!B (»*L<»4Hfe) ^, 7>t° 

g) 7* h y y^7 7-f-ttf©Mt-7 

h y y ^ttl;/? yy-r h y -y^7 l 1 OSrtSWa* 
so 7*7 yy^- h y y 7 ^ 1 1 0©*&T--C*iaSHSft/h©* 



#KJ¥1 1-248927 



(iXtt*(6]<Drt) 30/mi, Ytt*fS]W*^ 10 0m mg 
[0 0 7 4] ^-/^hPy^llO SrM/£ LfcSe 

[0 0 7 5] 111 9 (b) ^^^m9 9 

f4, 7^/^-x^yHi2l:t#t5„ -f^iiS 

[0 0 7 6] 09 (c) COAPf&IH-Cf*. J&7 — 7^ 
^-±CDi"-<TCD7^/V^— xl/^ V h 1 1 2lC*fLT 

5rtT5o S&48I4, Bfje©fflft (0i|x.f4 7O < OSfi£) . 

[0 0 7 7] 1219 (d) ©(RWS^^DBttt. 4 
^1 2 OCO^/5£K»4, fci:*.f4\ ^f^n— D — 

/pa- hi*, v v t°>-ymm<Djj$i*mm-t%^ttfx<- 

[0 0 7 8] 1219 (e) ©SWSSMlS^tt, 

y#«fe^»*igK#jfe«f©«*'srffli^-c. mmmmi 30 

[0 0 7 9] HI 9 (f) (D/^-=y^IiT1i 1 igej 
lil 3 0lt £ hK7<<Jv?— 3lu* V h 1 1 2 WBB 

[00 80] /i*5, «A**'*-*>KDWJK>K:T F T (T 
hin Film Transistor) ^£rJBl^£ 

[00 8 1] m 2 (d h if 9 s m-T-Xf? 18, ^ 

il-^^^a- 5, h 2 4 33«fcl*3r-r y^=y h 2 
2t77-f^ V 7 2 3 {dO^TfBf^^tftPJ-f 

5o 

[00 8 2] fliT-^f? 1 8 f4 N -f V9 *S=. y b^y Y 2 
Oco/X/i^f>o£ffi£;h,fc^ y^«9 9 (E)8#fS) CO 
-*©S*Sr*^LTffai-5fc»i>fc, 0J*:»4\ fv* 
y y Y 2 0 CO J X)V 9 1H> 2 0 0 0 JiS^CO 
4^?'1&9 9 £S<t5o «^-5M¥l8l4, CC02 000 
}|Sco-r>-^jS9 9cog4£ 2 0 0 0 cogc^-?#JS r. £ \Z 
4.9, -m<D<<yv-m9 9coa*5rjE5t{c:ffl^-raw t 
rco-Y>-^?®9 9COfflJ^*fcS-5^T, -TV 
9*?^y h^y K2 0^^conttrJ-r5'r>'^}lS9 gcofl: 



[0 0 8 3] 9 y —=.^y=L=-y h 2 4f4, -f^v?^ 
o, (.^5, p 2 0C0E18 {d^i-yX/W9 1 ^co^ K — 

Sco^f^ v^ j/ r-^s> K2 0C0-Y ^^0±tHffi2 0 
f£^L&^4 5^-f 3fc*ol-, 7^/v-*-£M5tLft^ 
#^NF{cr c0^^^etmS2 0 Ptd^r-y y7°$: 

t,C0-Cfc5o 

io [0084] -^y^i/i^h^y K20*\ f 2^if 

2 4fe5^li*t7^^3. = S / h 2 2 CO _hg(StCjl#?iHj 

jg^cO^ttJ-CfcoTt, ^y^-^xy|-'s7K2 0* 
it £ jJttfMtT-Xf* 1 8 flUcaUfcirtbtf . -f >-y-ffi<Dmm 
ZmfeX'Z 5. * fc-T v 1 ^ s/ r- — y Y 2 0 £ * JJ - 

=.lyy r =l.=.y h 2 4±^tti-tV(4, -f^-7iyh^ 

s/ K2 0<Oi? y-^^i/SrfT^r t*s-e#5c -l^W 
20 s y|>AyK2 0 Sr^r ^ y ■?=>-— y V 2 2 CO Jif^ 
Ibi-Kfi, -Y^^ v 5 ^ s/ r-^y K 2 0C0W >-^Ptm®2 

[0 0 8 5] 77-f^>'hfflA^7 2 3tt > S«4 8»c: 
h h fr£»>]&l$.&tlXh ^ T 7 << * V h -7- ? Sr^ffi L 

[0 0 8 6] o^*{c. gill 4r#^.LT, m^L-tz^^f 
yw^-coSSjt^eco»f^M^o^rlftW-f--5. 
[0 0 8 7] [21 1 1 (DT-^ry 7"S T 1 T'tt, HI 2 COnsJf 
^74 C0K?gPii*''^ y- K 7 4 StSHXS^© 7 0 

30 coffLV>S«4 8Sr®#bT, -i-^ 1 2 co*|ftf^H{4 

<D7—-7'n>4 6 CD±(C^W$tl/4o -C0S«4 8tt, El 
3C0{ag^*!)t°>'4 6 BlcMUT5§#^Tbix5^i: 

4o 4 Atmm^X, «t£ 4 8 COiffiffi^ 

Ytt*f6i^3fLtTfc45J:5fcR3ti-5. «±^El9co^ 
fy7 , ST2 > *7y7'STZ<DWSL<»&M8k*>-&kXl 
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